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i JR Nuclide Charts ’ltl/t

EUROPEAN COMMISSION =

» A graphical tool to visualise physical properties of some
nuclides chosen in some adequate database.

» Different kind of nuclide charts are available, but not all of
them are reliable.

» Nucleonica provides two online chart tools:
Nuclide Explorer
Universal Nuclide Chart (Java applet)

» The “Karlsruhe Nuclide Chart”, an unique nuclide database
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A century of Nuclear Sciences

» Mendeleyev table 1869, Chemical properties,
Mass Number

» H.Becquerel 1896, discovery of radioactivity

» \With Curie, Rutherford, Fermi, Hahn, Wigner,
Bohr, knowledge of the nucleus structure

» Soddy, Moseley, De Hevesy, isotopes

» Representation of nuclides in a proton/neutron
map )system (Fea, 1935, Seaborg, 1940, Segre,
1945

®» 1958 first edition of the “Karlsruher Nuklidkarte”
W. Seelmann-Eggebert and G. Pfennig from
the Karlsruhe Radiochemical Institute.

®» Increasing number of applications of Nuclear
Science (including Physics, Chemistry,
Geology, Physiology and Medicine)
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Nuclide : A type of atom specified
by its atomic number, Z, mass ls0bars
number, A, and energy state.

JRC The visualisation of the Nuclides
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nucleonica h.' ... web driven nuclear science
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Nucleonica Nuclide Explorer
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Half-lives colour scheme (JAERI)
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Binding energy colour scheme
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Decay and nuclear reactions

£+2

2l

B-
n<tZ, N
1
v
p |e/B+
o
N-2 N-1 N N+l N+2

/+2

/+1

Z-1

772

o, 3n
A

o,2n | o, n
A4

=
=]

el
2n

B
)

p,n ] E’;‘; /a, np

Target n,y
nuchide d’ p

ot
1525

P

n,p
n, pn d

n, ot

N-2

N-1

N N+ N+2

Two important features of the chart

nucleunlca-'.:




EORDREA CONMESSRON Nuclide Explorer: access to data 1

Elements

ITU Karlsruhe on 30 April 2008 — Presentation 12
232 233 234 U235 L2356 1238
B985y 1.BES y 25E5y T.OEB Yy 24ETy 4 5E8 y
92 —
26 m
Pa231
J3E4 Yy
91 —
Select
190 Thorium 232 |
Element: Mass: Th220 Th230
|Th v| |232 v| 7.3E3y 7.5E4y AE10y
a0
Zoom Highlight daughters

2024

Showe decay chain
View: @ Q QJ 5

Reference Data

5 |

29 — Element Information

Decay Endine
Select colour theme:
Dosimetry & Shielding

| Standard hd | et imane
slpha a8 — Remove red border
heta - - Cancel
[ et I
I
1 1 | 1 1 1 1 | 1
[¥In 38 139 140 141 142 143 144 145 146
SF
Ground state: 3127 nuclides from 2127 Metastable: 769 nuclides from 7639 Total: 2895 nuclides fram 3296
¥|p

Fec ]

nuclennlca".i




JRC

EUROPEAN COMMISSION

ITU Karlsruhe on 30 April 2008 — Presentation

Nuclide Explorer : filtering decay modes
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Karlsruher Nuklidkarte 2006 7t" edition,
G. Pfennig, J. Magill, J. Galy.

K ARLSRUMHER

Nuklldkarte

Magll | G. Ffannig | 1 Galy 7. Auflage 2006

New nuclides and updates to
known nuclides

»612 updated nuclides

Chart of the Nuclides

» Broschure with explanation in 6 Cartedos ol
different languages; English, Carta de Moo
German, French, Spanish, RS peomace
Russian and Chinese. iy

®» Restricted but essential
information shown o eI o

apr ot
Joint Research Cenire
Rt LR 22374 BN

JRC - Brussels on 29.07.03 1 nucleon Ica-l:
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Number of Nuclides for the 7t edition: 2962 ground states and 692 isomers

Progress in nuclear structure knowledge
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Transuranium

2p radioactivity:

Short-life nuclides: ®Be, 8C, 120, °Ne, ...
Excited States (Isomers): 24M2Ag; ...
Pure 2p radioactivity: “°Fe, 43Ni, °4Zn, ...

Direct observation of 2p in 4°Fe:

M. Pfltzner, et al., Eur. Phys. J. A 14, 279 (2002).
J. Giovinazzo, et al., Phys. Rev. Lett. 89, 102501 (2002).

Fe 45
1.75

Additional Bnp modes

K. Miernik, et al., Phys.Rev. C 76, 041304
(2007)

Images courtesy of M. Pfutzner .
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Colour <= Decay Mode

=» Only experimentally observed nuclides.

= Colour scheme based on the decay modes. Multiple decay
modes indicated.

= Additional spectral data is also provided; half-lives, energies,
abundancies, cross-sections, etc... .
nuclennlca-'.:
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Nucleonica Wiki Webpage
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Help:Karlsruhe Nuclide Chart Translations

Contents [hide]

1 Introduction
2 Online Shap
3 Press Releases
4 Explanation of the Muclide Chart
4 Explanation of the Muclide Chart (Examples)
f1Hed
8.2Te 108
8.3K9
5.4 Co&0
fAEU 152
6 Errata (1st Printing)
7 Muclear Science References
8 Historical Editions

Introduction

The 7th edition (2006) of the "Karlsruher Mukl
on maore than B00 nuclides not found in the p
experimentally observed nuclides and B2 is
weights, isotopic abundances and cross sec
for both 2350 and 23%Pu. The accompanying
history and overview of nuclear science. The
has been extended from the ariginal four lang
includes Chinese and Russian.

For almost 0 vears, the Karlsruhe Muclide O

Explanation of the Nuclide Chart

Far further information on the Karlsruhe Moclide Chart, 7th edition, we have extracted
the multilingual "Explanation of the Chart of the Muclides" fram the brochure. The
pdf's can be found below for download:

Englistherman@ Explanation of the Chart of the Nudides
Erlduterungen zur Nuklidkarte
Spanisha"French g7 Explicaciones de la carta de nucleidos

Explication de la carte des nucléides

Chinese/Russian? Bk FAR

MNoacHeHua K Tabnuue HYKNWOoB

ltalian/French translated by M.R.Tedeschié? Spiegazione della carta dei nuclidi
English/lapanese translated by Dr. K. Uozumi & [#HEF+— k1O #E3H
English/korean translated by Dr. P, Lee i@ S8 =& &3
English/Rarmanian tr. by Dr. Catalin ALECU & Expicatii privind Harta nuclizilor

These documents provide a comprehensive explanation on how to use the Karlsruhe Muclide Chart.

Additional translations? Are you interested in translating the "Explanation of the Chart of the Muclides" into your own language? If so, please
contact: Joseph Magill (joseph. magill@@ec.europa.eu)

nucleonica B8
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An important tool for B
nuclear scientists Nuklidkarte

Choice of the database &
of the physics/colour
scheme _ :

Huge advantage of Gt e i
Nucleonica giving it i
access to all related e
information il

More information at

el



http://www.nucleonica.net/

Thanks!
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